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PHO VISIONAL SPECIFICATION 
No. 6602 A.DV1943. 

Improvements in or relating to Valves and Cocks 


I, C HJJLLK S GrTTTHJtlB GxJTHHIK, a 

British Subject, of " Altair \\ FormW, 
in the County of Lancaster, " do hereby 
declare the nature of this invention to 
5 be as follows: — 

This invention is for improvements in or 
relating- to valves. and cocks. 

In the aforementioned Provisional 
Specification . there is described a cock 

10 which includes means for imparting 1 a 
small initial axial movement to the ping: 
member, during opening- of the valve, so 
as to relieve the pressure between the plug 
and its seating or socket and thus facili- 

L6 rate opening of the cock. . For certain 
purposes (for example in the case of a 
rock for controlling* the steam supply f o 
a winch) it is found that the ease with 
which the improved cock can be opened 

20 causes a too sudden rush of the fluid con- 
i rulled by the cock and to overcome this 
the ports in the plug and /or valve body 
are, according to the present invention, 
arranged so as to give a relatively gradual 

25 increase in the amount of opening of the 
cock as the operating handle is rotated. 
Conveniently, this is effected by provid- 
ing the phi*? with a diagonal row of port- 
openings which are brought sxiccessively 

30 into communication with the port or ports 
in the valve body, the greatest amount of 
opening being obtained when all the port- 
openings are open to the port or ports in 
the body of the cocl^ Preferably these 

36 port-openings are of progressively increas- 
ing diameter, the first port-opening being 
relatively small. This is particularly 
convenient in the case of a cock controlling 
the steam supply to a winch, because the 

40 one small opening can be brought into 
operation so as to maintain a small supply 
of steam to the winch, sufficient to keep 
the winch warm in cold weather. . In the 
case of a multi-way cock there may, of 

45 course, be more that one diagonal row 
of port-openings in the plug- by which 
communication can be . . established ;be- 
fween inlet and outlet ports in the valve 
body. t 

50 For other purposes a plug having only 

[Price 1/-] 


-two large- port-openings adapted to 
register respectively with inlet and outlet 
porta in the valve body may be satisfac- 
tory. It is convenient in such cases to 
make the plug in the form of a hollow 55 

-body or skirt having the fomi of an in- 
verted flowerpot and the port-openings may 
be made by catting apertures in the walls 
of the pluff body from the base edge there- 

• of upwardly. This provides a certain 60 
amount of resiliency in the parts of the 
plug adapted to bear on the seatings and 
helps to ensure, due to the fluid pressure 
acting on said parts, a fluid-tight bear- 

. ing of the plug on its seating*. With this 65 
arrangement the inlet port in the cock 
body is preferably in alignment with the 
open base of the plug. 

To ensure against leakage of fluid from 
the cock casing particularly by way of the 70 
opening through which the operating 
spindle passes, a labyrinthine sealing 
arrangement may be provided between the 
plug* and its seating. This may be 
effected by turning a number of neigh- 75 
bourihg grooves in the outer surface of 
the plug* above the port-openings therein 
and, in some cases, if the port-openings 
do not extend to the base of the plug, also 
in the plug below the port-o|Jenings. The 80 
grooves may be annular or they may be 
spiral, in which case they must termniate 
short of the upper and lower ends of the 
plitgr. 

Means is provided for overcoming bind- 85 
ing or sticking between the plug and its 
seating immediately prior to the opening 
of the cock.. . Conveninetly said means 
comprises bails or rollers located in cam 
grooves formed in the adjacent lower end 90 
of the cock-operating shaft and the upper 
face of the plug, the arrangement being 
such "that in taking up lost motion, pro- 
vided by locating' a compression spring 
between the plug .and the operating 1 shaft, 95 
the rollers or. balls ai*e moved relatively 
to the grooves and a very small axial 
movement is imparted to the plug, after 
which the rollers act to key the operating 
shaft to the plug so that continued move- 100 


BEST AVAILABLE COPY 


3 ii ei it of the shaft turns the piug\ Prefer- 
ably the faces of the grooves in. the operat- 
ing shaft and the upper face of the ping, 
which are engaged by the balls or rollers, 
5 are made of a hard material or axe case- 
hardened so as to resist wear and prevent 
an undesirable increase in the amount of 
lost motion available to the operating 
shaft. Furthermore, it is desirable that 
10 the grooves for the balls or rollers, which 
are of eye-like form viewed from the side 
of the cock, should have a relatively flat 
curvature compared to the radius of the 
balls. Preferably the radius of curvature 
15 of the grooves is at least three times the 
radius of the balls or rollers.. Alterna- 
tively, instead of making the grooves of 
curved form they may have the shape, in 
.side elevation, of a very obtuse V. Which- 
20 ever form is adopted it should be such 
.that sufficient movement of the balls or 
rollers relatively to their grooves can 
take place before the balls or rollers 
. " jam " so as to transmit the movement 
25 of the operating spindle to the plug. Pre- 
ferably not more than two or three groove 
and roller arrangements are provi ded as 
the smaller the number of the grooves the 
longer they can be made so as to give the 
30 required amount of lost motion. 

Preferably the plug has an upwardly 
extending stem which passes through the 
operating shaft and is provided at its 
upper extremity with a nut or handle 
86 screwed on to said stem. The compression 
spring for providing the lost motion is 
located under this nut or handle and by 
adjusting the nut or handle the amount 
of relative movement available to the balls 
40 or rollers in their grooves, and therefore 
the amount of lost motion, can be pre-set. 
Alternatively, the compression spring 
may bear on a part such as a bridge-piece 
secured to the cock casing, shims being 
45 located between the bridge-piece and the 
casing to adjust the degree of compression 
of the spring. The compression spring 
may be a spiral spring or a leaf spring 
tending to raise the plug and press it 
60 - against its seating. 

Due to the ease with which the cock can 
be opened it is possible to operate it from 
a remote station, say the bridge of a ship, 
by means of a light pulling wire. On 
55 large type high pressure control valves 
operation can be effected by the use of a, 
hand lever of average length but for in- 
. finitely variable port-openings the use of 
a worm and worm-sector gear may be 
60 desirable. 

Furthermore, with the cock, according 
to the present invention, due to the fact 
that the fluid pressure acts to press the 
plug against its seating there is ' less 
65. fiMideirry of thv ping to crepp round whpii 


not fully opened or closed. Tke plug can 
be locked open or closed by screwing the 
nut or adjusting handle tight down on the 
spring. 

A stop may be provided to limit the 70 
movement of the operating handle and an 
indicating means may be provided for 
indicating the amount of opening of the 
cock particularly when the plug has a 
number of graduated port-openings. As 76 
an alternative to a number of graduated 
port-openings a port-opening in the form 
of an inclined slot may be provided in 
the plug to give a gradual increase in the 
now of fluid -controlled by the valve. The 80 
plug and its seating, which seating is in 
the form of a sleeve, are located as a unit 
in the cock casing, by way of a top open- 
ing which is closed by a removable cover. 
Adjusting shims may be located between 85 
said cover and a thrust bearing which 
takes the thrust on the operating spindle. 

In some cases it is desirable to provide 
means for controlling and positioning the 
operating handle in any position of adjust- 90 
ment between that giving full opening, 7. 
and that giving full closure, of the valve. 
In the arrangement about to be described 
the means for doing this is combined with 
the spring which draws the plug onto its 06 
.seating. This spring i& in the form of a 
plate having downwardly turned, pointed 
ends. The centre portion of the spring 
has a square hole by which the spring is 
fitted over a square section part of the 100 
stem on the plug, this centre portion of 
the spring being welded tn the underside 
of a nut tnreaded on the upper part of said 
stem. The spring is adjusted along the 
stem by rotating said nut so a& to provide 105 
a small clearance between the spring and 
the boss of the operating handle, which 
handle is keyed to the tubular valve 
operating shaft. The spring is locked in 
this position by a looking nut also HU 
threaded on the said stem. A plate hav- 
ing a circumferential row of bosses or re- 
cesses is secured to the cover of the valve 
casing by stop pins so that as the valve 
is operated, the pointed downturned ends 115 
of the springs travel over and successively 
engage* the said bosses, at least one end of 
the spring always resting on the plate so as 
to raise the plug towards its seat. The 
bosses may be arranged so that the ends 120 
of the spring lie respectively one over one 
recess and the other between two recesses. 
"When the valve is operated the handle and 
operating shaft will first move to take up 
the lost motion, without causing "corre- 125 
sponding rotation of the plug and its 
stem. The plug- will then be eased slightly 
relatively to its seat and against the 
action of the spring. Further movement 
of iln* handle will open the ralrn ;it flu* 130 
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same time causing the ends of the spring 
to snap successively oyer the bosses, thus 
retaining- the valve in its position of 
adjustment, preventing a too rapid open- 
6 ing of the valve, and giving a " feel " 
indication of the amount by which the 
valve has- been opend. The handle engages 
the stop pins at the full open and closed 
positions. 

10 The cam devices for providing the 
initial easing of the plug may comprise 
washers having facing, oppositely in- 
clined, recesses for the balls or rollers, 


and fitted over the plug stem and in an 
annular recess in the top of the plug. 15 
These recesses also taper towards each 
other in a direction towards the stem axis 
so as to retain the balls or rollers at a con- 
stant radial distance from said stem. The 
rollers will be correspondingly tapered. 20 

Dated this 22nd day of April, 1943. 
B. B. ROTSTON & CO., 
Chartered Patent Agents, 

Tower Building, 
Water Street, Liverpool, 3. 


PROVISIONAL SPECIFICATION 
No. 16172 A.D. 1943. 

Improvements in or relating to Valves and Cocks 


I, Charles- Guthrie Guthrie, a 
British Subject, of 11 Altair Forcnby, 
in the County of Lancaster, do hereby 
declare the nature of this invention to 

26 be as follows: — 

This invention is for improvements in 
or relating to valves and cocks. The 
invention is concerned with cocks of the 
plug type, i.e. of the type comprising a 

80 valve casing, having inlet au.d outlet 
ports, and a plug, which is generally 
tapered, rotatable in a seating or tapered 
socket in the valve casing and having a 
through passage or port which, when the 

35 valve is open, connects the inlet and outlet 
ports of the casing. 

Cocks of the above mentioned type often 
give trouble due to excessive friction and 
binding between the plug and its socket or 

40 seating so that it is very difficult to open 
the valve. This is particularly the case 
with steam or like cocks where the plug 
may be subjected to considerable pressure 
acting to force it against the walls of the 

4ft socket. One object of the present inven- 
tion is to overcome this difficulty. 

According to the present invention 
there is provided a valve of the type above 
set forth, wherein the valve-operating 

60 means when operated to open the valve is 
adapted to impart a small initial axial 
movement to the plug prior to, or simul- 
taneously with, the normal angular move- 
ment, so as to relieve the pressure between 

55 the plug and its socket or seating. Con- 
veniently the axial movement is imparted 
to the plug by cam devices located be- 
tween the lower end of a valve-operating 
shaft and the upper end of the plug. 

GO These cam devices may comprise balls or 
rollers (preferably tapered rollers) located 
in cam grooves formed in the adjacent 
lower end of the operating shaft and the 
upper face of the plug and arranged so 

65 that in taking up lost motion between the 


plug and its operating shaft, the rollers 
are moved relatively to the grooves in the 
plug and a small axial movement to re- 
lieve the pressure is given to the plug, 
after which the rollers act, somewhat 70 
after the manner of a free wheel, to pro- 
vide a coupling between the plug and the 
operating shaft. Preferably a thrust bear, 
ing is provided between the plug, or its 
operating shaft, and the casing to take the 76 
upward thrust on the plug. Conveniently 
the operating shaft is spring-loaded into 
engagement with the plug so as to provide 
the required lost motion for giving the 
axial movement. 80 

One embodiment of "the invention as 
applied to a two-way steam cock will now 
be described by way of example. 

The cock comprises a valve casing hav- 
ing a flanged steam inlet port at its lower 85 
part and a flanged outlet port at one side. 
A removable brass valve seating or socket 
part is fitted in the body of the casing 
through an opening in the upper part 
thereof, jointing material being located 90 
between the seating and the casing to pro- 
vide a steam-tight joint. The seating has 
ports which register with the ports in the 
casing. A tapered plug is fitted into the 
seating which is tapered to correspond 95 
with the plug, the plug tapering from 
the bottom upwards and having a short 
cylindrical section at its upper part which 
makes a fluid-tight joint with steam pack- 
ing located in a stuffing box formed be- 100 
tween the upper part of the removable 
seating and the valve cover. It will be 
noted that in this particular example the 
tapered plug is inverted as compared with 
the usual arrangement in valves of this 105 
type and the plug is located in the seat- 
ing before the latter is fitted in the cas- 
ing. ■ The plug has an upwardly extend- 
ing stem part over which" is fitted a 
hi mil a r operating shaft which rem inn n>* 110 
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at its lower part in a collar spaced a short 
distance above the upper face of the plug. 
Two, three, four or more radial part- 
cylindrical cam grooves are formed in the 
5 said upper face of the plug- and corre- 
sponding: grooves are formed in the 
adjacent face of the collar, and tapered 
rollers are located in the chambers formed 
by the co-operating grooves. The collar 

10 on the shaft is adjusted relatively to the 
plug, so as to leave a clearance there- 
between, by a nut threaded into the valve 
cover and hearing on the collar of the 
shaft through a ball thrust bearing. The 

15 upper part of the operating shaft is of 
square section and a. handle is fitted over 
this part for operating the cock. The 
handle is held in position by nuts threaded 
on the end of the stem part of the plug 

20 and a spring washer is interposed between 
the handle and the nuts so as to prevent 
the plug being tightened solid to the collar 
on the operating shaft. 

To open the cock the handle is moved 

25 angularly and the angular motion im- 
parted to the operating shaft causes the 
rollers to move relatively to the cam 
grooves in the plug and the plug* is forced 
slightly for war dry within the limits per- 

30 mitted by the spring washer, after which 
the rollers key the shaft to the plxig and 
the plug can be turned easily to the open 
position. 

A stop may be provided on the bottom 
35 of the casing around the inlet port for 
limiting the downward axial movement of 
the plug. 

For certain purposes (for example in 
the case of a cock controlling the steam 

40 supply to a winch) it is found that the 
ease with which the improved cock can 
be opened causes a too sudden rush of the 
fluid controlled by the cock and to over- 
come this the ports iu the plug and / or 

46 valve body may be arranged so as to give a 
relatively gradual increase in the amount 
of opening of the cock as the operating 
handle is rotated. Conveniently, this is 
effected by providing the plug with a 

50 diagonal row of port-openings which are 
broug'ht successively into communication 
with the port or ports in the valve body, 
the greatest amount of opening being 
obtained when all the port-openings aTe 

55 open to the port or ports in the body of the 
cock. Preferably those port-openings are 
of progressively increasing diameter, the 
first port-openings. being relatively small. 
This is particularly convenient in the case 

60 of a cock controlling the steam supply to a 
winch because the one small opening ran 
be brought into operation so as to main- 
tain a small supply of steam to the winch, 
sufficient to keep the winch warm in cold 

6*fi weather. In the case of a multi-way cock 


there may, of course, be more than ono 
diagonal row of port-openings in the plug 
by which communication can be estab- 
lished between inlet and outlet ports in 
the valve body. 70 

For other purposes a plug having only 
two large port-o])eniugs, which, are prefer- 
ably trapezoidal, adapted to register 
respectively with inlet and outlet ports, 
which are also preferably trapezoidal, in 76 
the valve body may be satisfactory. It is 
convenient in such cases to make the plug 
in the form of a hollow body or skirt 
having the form of an inverted flower pot 
and the port-openings may be made by 80 
cutting apertures in the walls of the plug 
body from the base edge thereof upwardly. 
This provides a certain amount of re- 
siliency in the parts of the plug adapted' 
to bear on the sea tings and helps to ensure, 85 
due to the fluid pressure acting* on said 
parts, a fluid-tight bearing' of the plug- on 
its seating. With this arrangement the 
inlet port in the cock body is preferably 
in alignment with the open base of the 90 
plug. By making the base of the plug 
open the fluid p res-sure has little effect 
towards forcing the plug away from its 
seating. 

To ensure against leakage of fluid from 95 
the cock casing particularly by way of 
the opening through which the operating 
spindle passes, a labyrinthine scaling 
arrangement may be provided between the 
plug and its seating. This may be 100 
effected by turning a number of neigh- 
bouring grooves iu the outer surface of 
the tapered plug above the port-openings 
therein and, in some cases, if the port- 
openings do not extend to the base of the 105 
plug, also in the plug below the port- 
openings do not extend to the base of the 
plug, also in the plug below the port- 
openings. The grooves may be annular 
or they may be spiral, in which case they 110 
must terminate short of the upper and 
lower ends of the plug. 

Preferably the faces of the cam grooves 
in the operating shaft and in the upper 
face of the plug, which are engaged by 115 
the balls or rollers, are made of a hard 
material or are case-hardened so as to re- 
sist wear and prevent an undesirable in- 
crease in the amount of lost motion avail- 
able to the operating shaft. Furthermore, 120 
it is desirable that the cam grooves for 
the balls or rollers, which are of eye-like 
form viewed from the side of the cock, 
•should have a .relatively, flat curvature 
compared to the radius of the balls. Pre- 125 
ferably the radius, of curvature of the 
grooves is at least three times the radius 
of the balls or rollers. Alternatively, in- 
stead of making the grooves !of curved 
form they may have the shape, in side 130 
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elevation, of a very obtuse V. Which- 
ever form is adopted it should be suck 
tliat sufficient movement of the balls, or 
rollers relatively to their grooves can take 
5 place before the balls or rollers " jam " 
so as to transmit the movement of .the 
operating spindle to the plug. Preferably 
not more than two or three groove and 
roller arrangements are provided as the 
10 smaller the number of the grooves the 
longer they can be made so as to give the 
required amount of lost motion. 

Preferably, as stated, the plug has an 
upwardly extending, stem which passes 
16 through the operating shaft and is pro- 
vided at its upper extremity with a nut 
or clamp screwed on to said stem. The 
compression spring for providing the lost 
motion is located under this nut or clamp 
and by adjusting the nut or clamp the 
amount of relative movement available to 
the balls or rollers in their cam grooves, 
and therefore the amount of lost motion, 
can be pre-set. Alternatively, the com- 
25 pression spring may bear on a part such 
as a bridge-piece secured to the cock 
casing, shims being located between the 
bridge-piece and the casing to adjust tho 
degree of compression of the spring. The 
compression spring may be a spiral spring 
or a leaf, spring tending to raise the plug 
and press it against its seating. 

Due to the ease with which the .cock can 
be opened it is possible, to operate it from 
a remote station, say the bridge of a ship, 
by means of a light pulling wire. On large 
type high pressure control valves opera- 
tion can be effected by the use of a hand 
lever of average length but for infinitely 
10 variable port-openings the use of a worm 
and worm-sector gear may be desirable. 

In the arrangement where the fluid pres- 
sure acts to press the plug against its seat- 
ing there is less tendency of the" plug to 
45 creep round when not fully opened or 
closed. The plug can be locked open or 
closed by screwing the nut or clamp tight 
down on the spring. 
" A stop may be provided to limit the 
50 movement of the operating handle and an 
indicating means may be provided for 
indicating the amount of opening of the 
cock, particularly when the plug has a 
number' of graduated port-openings. " As 
56 an alternative to a number of graduated 
Ijort^openings a port-opening, or two 
oppositely disposed port-openings, in the 
form of an inclined slot or aperture hav- 
ing an* inclined edge (e.g. an aperture of 
60 trapezoidal form) may be provided in the 
plug and seating to give a gradual increase 
in the flow of fluid controlled by the valve. 
In the case of a trapezoidal aperture that 
in the plug would be of op'posite hand to 
66 that in the seating. The plug and its 
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seating are located as a unit in the cock 
casing, by way of a top opening which is 
closed by a removable cover. Adjusting 
shims may be located between said cover 
and a thrust bearing which takes the 70 
thrust on the operating spindle. 

In some cases it is desirable to provide 
means for controlling and positioning the 
operating handle in any position of adjust- 
ment between that giving full opening, 
and that giving full closure, of the valve. 
In the arrangement about to be described 
the means for doing this is combined with 
.the.springr which draws the plug- onto its 
seating. This spring is in the form of a 
plate having downwardly turned, pointed 
ends. The centre portion of the spring 
has a square hole by which the spring is 
fitted over a square section part of the 
stem on the plug, this centre portion of 85 
the spring bein^ welded to the underside 
of a nut threaded on the upper part of 
said stem. The spring is adjusted along 
the stem by rotating said nut so as to pro- 
vide a small clearance between the spring 90 
and the boss of the operating handle, 
which handle is keyed to the tubular valve 
operating, shaft. The spring is locked in 
this position by a locking nun also 
threaded on the said stem. A plate having 96 
a circumferential row of bosses or recesses 
is secured to the cover of the valve casing 
by stop pins so that as the valve is 
operated, the pointed downturned ends of 
the spring travel over and successively 100 
engage the said bosses, at least one end of 
the spring .always resting on the plate so 
as to raise the plug towards its seat. The 
bosses may be arranged so that the ends of 
the spring lie respectively one over one 105 
recess and the other between two recesses. 
When the valve is operated the handle and 
operating shaft will first move to take up 
the lost motion, without causing corre- 
sponding rotation of the plug and its stem. 
The plug will then be eased slightly re- 
latively to its seat and against tne action 
of the spring. Further movement of the 
-handle will open the valve at the same 
time causing the ends of the spring to 115 
snap successively over the bosses, thus re- 
taining the valve in its position of adjust- 
ment, preventing a too rapid opening of 
the valve t and; giving a " feel " indication 
of the amount by which the valve has been 120 
opened. The handle, engages the stop pins 
at the full open and closed positions. 

In an alternative arrangement for con- 
trolling the movement of the handle the 
cover of the Valve casing has a hollow boss 125 
which receives the boss of .the handle 
which is in the form" of a lever. Part of 
the circumferential wall of said hollow 
boss is cut away to accommodate the boss 
'of the handle and permit movement 130 
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thereof, the movement of tlie handle being- 
limited by engagement with the sides of 
the cut-away part of the hollow boss. The 
part of the circumferential wall of the 
5. hollow boss opposite the cut-away part 
thereof is enlarged and bored to form a 
chamber which houses a spring 1 and a. de- 
tent or plunger the spring being secured 
. in the chamber by a screw so that it urges 
10 the detent towards the axis of the valve. 
.The boss of the handle has part of - its 
periphery formed with vertical, spaced, 
notches after the manner of the teeth on 
a spur gear wheel and when the boas of the 
15 handle is fitted in the said hollow boss the 
detent engages in one of said notches. As 
the handle is moved angularly to operate 
the valve the detent snaps from one notch 
"to the next. 

80 The cam portion of the tapered plug 
may be in the form of a separate ring 


which is let into a deep circumferential 
recess in the top of the plug and is secured 
against rotation therein by dowel pins. 
This recess also houses the cam part of 25 
the tubular operating shaft. 

The valve seating which, as stated, is 
preferably in the form of a bush may be 
secured in position by dowel pins which 
engage in holes in the cover of the valve 00 
casing. 

The cam grooves in the plugs and shaft 
may also taper towards each other in a 
direction towards the stem axis so as to 
retain the balls or rollers at a constant 35 
radial distance from said stem. The 
rollers will be correspondingly tapered. 
Dated this 1st day of October, 1943. 
E. R, ROYSTOrT & CO., 
Cliartered Patent Agents, 

Tower Building, 
TVateT Street, Liverpool, 3. 


COMPLETE SPECIFICATION 
Improvements in or relating to Valves and Cocks 


I, Champs Gxtthbie Guthme, a 
British Subject, of 11 Altair ? \ Eorinby, 

40 in the County of Lancaster, do hereby 
declare the nature of this invention 
and in what manner the same is to be 
.performed, to be particularly described 
and ascertained in and by the following 

45 statement: — 

This invention is for improvements in 
or relating to valves and cocks. The 
invention is concerned with cocks of the 
plug kind, i.e. of the kind comprising a 

5(3 valve casing, having inlet and outlet 
ports, a tapered plug rotatable in a seat- 
ing or tapered socket located in the valve 
casing and having a passage or port which, 
when the valve is open, connects the inlet 

55 and outlet ports of the casing and means, 
operable during the initial movement of 
the valve-operating member in the open- 
ing direction, to ease the plug off its seat- 
ing and facilitate movement thereof in the 

60 opening direction, the plug being inserted 
. into the casing so that the fluid pressure 
-at the inlet acts to force the plug onto its 
seating. 

According to the present invention there 
oo is provided a cock of the kind specified 
wherein the casing has an inlet port 
opposite the wide end of the tapered plug 
.so that fluid pressure at said inlet acts to 
-force the plug onto its seating and where- 
70 in "means/ actuated by the initial move- 
ment of the valve-operating member in the 
opening direction, is provided for apply- 
ing a' force to the narrow end of the plug 
tending to force the plug off its seating, 
fp. and- wberein tlie ]>liig is inserted wide end 


foremost into the cock casing and said 
casing has a ported plug-socket or seating, 
tapered to receive the plug and which- is " I 
a substantially fluid tight fit in a cavity 
in the casing, the ports in said socket 80 
registering with the ports in the casing. 

The purpose of this combination is to 
utilise the fluid pressure to provide a good 
fluid-tight seal between the plug and its 
seating and at the same time ensure an 85 
- easy opening of the cock by providing 
means to counteract this fluid pressure 
automatically when action is taken to open 
the cock by turning the plug, the seating 
enabling the plug, which has an operating 90 
stem extending from its narrow end, to be 
inserted wide end foremost in the casing. 

Preferably axial movement is imparted 
to the plug, to counteract the pressure of 
the fluid at the inlet, by cam devices 95 
located between the lower end of a valve- 
operatihg shaft and the upper end of the 
plug. These cam devices may comprise 
balls or rollers (preferably tapered rollers) 
Located in cam grooves formed in the 100 
adjacent lower end of the operating shaft 
and the upper face of the plug and 
arranged so that in taking up lost motion 
between the plug and its operating shaft, 
the rollers are moved relatively to the 105 
grooves in the plug and a * small axial 
movement to relieve the pressure is -given 
to the plug, after which the rollers act, 
somewhat " after the manner of a free 
wheel, to provide a coupling between the 110 
plurr and the operating shaft. Preferably 
a thrust* bearing is provided between the 
plug operating snaft/and the casing' to 
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take the upward tliriist on tire plug.. Con- 
veniently tke operating shaft is apring- 
loaded into engagement with, the ping so 
as to provide the required lost motion for 
5 giving. the axial movement. 

One embodiment of the invention as 
applied to a steam cock will now be 
described by way of example, witk re- 
ference to tke accompanying drawing. 
10 Ou tke drawing: — / _ 

Figure 1 is a sectional side elevation of 
the cock, 

Figure 2 is an end elevation, tke lef t- 
liand kalf of tke Figure being in section, 
16 • Figure 3 is a plan view partly in 
section, 

Figure 4 is. an exaggerated diagram 
illustrating tke manner of operation of 
the valve shown in Figures 1, 2 and 3, and 

20 * Figure 5 is a semi-diagrammatic view 
of a modified form of plug- and socket for 
tke valve skown in Figures 1, 2 and 3. 

• Tke cock comprises a valve casing 10 
kaving a flanged inlet port 11 at its lower 

25 part and flanged outlet ports 12 at opposite 
sides. A removable brass plug seating or 
socket part 13 is fitted in tke body of tke 
casing tkrougk an opening 14 in tke upper 
part tkefeof . Jointing material may be 

30 located 'between tke socket 13 aud tke 
casing to provide a ateam-tigkt joint, but 
in tke arrangement skown it is proposed 
to provide a fluid-tigkt seal by" k * grind- 
ing in " tke faces 15 and 16. Tke 

35 " grinding in " operation may be effected 
by applying grinding pa-ste to tke faces 
16 "and 16 and oscillating tke seating 
angularly by means of tke locating pins 
17. Tke socket 13 kas porta 18 wkick 

40 register witk tke ports 12 in tke casing. 
A tapered plug 19 is fitted into tke socket 
.13 wkick is tapered to correspond witk 
tke plug, tke plug tapering from- .tke 
bottom upwards. Tke plug is kollow and 

46 has ports 19a. It will be noted tkat tke 
tapered plug is inverted as compared witk 
tke usual arrangement in valves of this 
type. Tke plug 19 is located in ■ tke 
socket 13 before tne latter is finally' fitted 
60 in tke casing, and tkis greatly facilitates 
assembly of tke valve and eliminates tke 
necessity of providing" special facilitites 
dh tke casing" for tke insertion of" tke" plug 
wkick is larger tkan tke "ports in ' tke 

56 casing. Tke plug kas an upwardly ex- 
tending stem part" 20 over wkick is" fitted 
a tubular operating skaft '21 wkick ter- 
. minates at its lovrer" part in a collar 22 
spaced a short distance above tke upper 

60 face "23 of tke plug 19. Two, three, four 
or more * radial " part-cyHndrical cam 
grooves 24 are 'formed "in an upper part 
of the" plug and" corresponding grooves 25 
are'* formed id tke adjacent face "of tke 

66 shrift 21. ' Tapered rollers 26 are "located • 


in tke ekanibers formed by tke co-operat- 
ing grooves. Tke upper part 27 of tke 
operating skaft is- of square section and 
a kandle 28 . is fitted over tkia part for 
operating tke cock. Tke kandle is keld 7fl 
-in position by a nut 29 tkreaded on tke 
end of tke stem part 20 of tke plug and 
a spring wasker 30 is interposed between 
tke kandle and tke nut. Tke cover 31 
of tke cock is secured to tke casing 10 76 
•by screws 32, tke locating pins 17 locat- 
ing tke seating 13 correctly witk respect 
to tke ports 12 in tke casing. Up-tkrust 
"of tke skaft 21 is taken by a ball or roller 
tbxust bearing 33 koused in tke cover. 80 

To open tke cock tke kandle 28 is 
moved angularly and tke angular motion 
imparted to tke operating skaft 21 causes 
tke rollers 26 to move relatively to tke 
:cam grooves 24 and 25 and tke plug 19 86 
is forced sligktly downwardly, tkis move- 
ment being permitted by tke spring 
wasker 30, after wkick tke rollers 26 key 
tke skaft 21 "to tke plug and tke plug can 
be turned easily to tke open position. 90 
Tkis is skown" clearly in Figure 4, tke 
■** eased: " position of tke plug being 
■represented by tke dotted lines. 
•* A stop 34 may be provided on tke bottom 
of tke casing around tke inlet port for 96 
limiting tke downward axial movement 
of tke plug. 

For certain purposes (for example in 
tke case of a cock controlling tke steam 
supply to a winck) it is found tkat tke 100 
ease witk wkick tne improved cock can 
be opened may cause a too sudden* rusk of 
tke fluid controlled by tke cock and' to 
overcome tkis tke ports in tke plug- and / or 
valve body may be arranged* so as to give 106 
a relatively gradual increase in tke 
amount of opening of tke cock as tke oper- 
ating kandle is rotated. . Conveniently, 
tkis is effected by providing tke plug witk 
a diagonal row of port-openings 19b (as llU 
-skown in. Figure 5) wkick are brougkt 
successively into communication witk tke 
•port or ports 18 in tke valve seating 13. 
Tke port-openings 19b are of progres- 
sively increasing diameter as skown, tke 115 
-first port^openings being relatively small. 
Tkis is particularly convenient in tke 
case of a cook controlling tke steam supply 
to a winck because tke one small opening 
can be brougkt into operation so as to 120 
•maintain- a small supply of steam to tke 
winck," suflacient to keep tke. winck. warm 
in cold -weatkef. In tke -case of a multi- 
way, cock tkere uiay, of course, be uiore 
tkan one diagonal row of port-openings in 125 
tke plug by wkick communication can be 
established, between inlet and outlet ports 
in tke valve body. 

For. otker purposes" a plug kaving one 
or more large port-openings 19a, wkick 130 


are preferably trapezoidal, as shown in 
Figure 2,. adapted to register with inlet 
.ports 18, which are also preferably trape- 
zoidal, may be satisfactory. It may be 
5 . convenient in such cases to make the plug 
in the form of a hollow body or skirt hav- 
. ing the form of an inverted flower pot, the 
porfcopenings being made by cutting 
apertures in the walls of the plug body 
10 from the base edge thereof .upwardly. 
This provides a certain amount of resili- 
ency in the parts of the plug adapted to 
bear on the .seating and helps to ensure, 
due to the fluid pressure acting on said 
L6 parts, a fluid-tight bearing of the plug on 
its seating. The inlet port 11 in the 
cock body is in alignment with the open 
base of the plu^ as shown in Figures 1 
and 2. By making the base of the plug 
20 open the fluid pressure acts to force the 
plug . onto its seating 13. 

To ensure against leakage of fluid from 
the cock casing* particularly by way of the 
opening through which the operating 
25 spindle passes, a labyrinthine sealing 
arrangement nxay be provided between the 
plug and its seating. This may be 
effected by turning- a number of neigh- 
bouring grooves 35 in the outer surface 
30 of the plug (which may be truly cylin- 
drical at its upper part) above the port- 
openings therein and, in some cases, if 
the port-openings do not extend to the 
base of the plug, also in the plug below 
35 the port-openings as indicated at 36 in 
Figure 1. The grooves 35 and 36 may 
be annular or they may be spiral, in which 
case they must terminate short of ' the 
upper and lower ends of the plug. 
40 Preferably the faces of the cam grooves 
2i and 25 in the operating shaft and in 
the upper face of the plug, are made of 
a hard material or are case-hardened so 
as to resist wear and prevent an undesir- 
45 able increase in the amount of lost motion 
available to the operating shaft. Further- 
more, it is desirable that the cam grooves 
for the balls or rollers, which are of eye- 
like form viewed from the side of the cock, 
50 should have a relatively flat curvature 
compared to the radius of the balls. Pre- 
ferably the radius of curvature of the 
grooves 24 and 25 is at least three times 
the radius of the balls or rollers 26. 
55 Alternatively, instead of making the 
grooves of curved form they may have the 
shape, in side elevation, of a. very obtuse 
V. Whichever form is adopted it should 
be such that sufficient movement of the 
60 balls or rollers relatively to their grooves 
can take place before the balls or rollers 
14 jam " so as to transmit the movement 
of the operating spindle to the plug so as 
to cause angular movement thereof. Pre- 
65 ferably not more than two or three groove 


and roller arrangements . are provided as 
the smaller the number of the grooves the 
longer, they can be made so as to give the 
required amount of JLost motion. 

By adjusting the nut 29 the amount of 70 
relative movement available to the balls 
or rollers in their cam grooves,^ and there- 
fore the amount of lost motion, can be 
pre-set. Alternatively, the compression 
spring 30 may bear on a part such as a 75 
bridge-piece secured to the cock casing or 
coyer 31, shims being located between the 
liridgerpiece and the casing or cover to 
adjust tL pi degree of. compression of the 
spring. . The compression spring 3D may 80 
be a helical spring as shown or. -a leaf 
spring tending to raise the plug and press 
it against, its seating. 

Due to the ease, with which the cock 
can be opened it is possible to operate it 85 
from a remote station, say the bridge of 
a ship, by means of a light pulling wire. 
On large type high pressure control valves 
.operation can be effected by the use of a 
hand lever. of average length but for - inn - 90 
nitely variable port-openings the use of a 
worm nnd worm-sector gear may be desir- 
able. ... 

Due to the fact that the fluid, pressure 
acts to press the plug against its seating 95 
there is little, if any, .tendency of the 
plug to. .creep round when not fully opened 
-or closed. The ping can be locked open 
ot closed by screwing the nut 29 tight 
down on the spring 30. .100 

A stop may be provided to limit the 
movement of the operating handle and an 
indicating means may be provided . for 
indicating the amount of opening of the 
cock, particularly when the plug has a 105 
number of graduated port-openings. As 
an alternative to a number of graduated 
port-openings a port-opening in the form 
of an inclined slot may be provided in 
the plug 19 and seating 13 to give a 110 
gradual increase in the flow of fluid con- 
trolled by the valve. In the case of a 
trapezoidal aperture as shown in Figure 2 
that in the plug would be of opposite hand 
to that in the seating. The plug and its 115 
seating are located as a unit in the cock 
casing, by way of the top opening* which' 
is closed by the removable cover 31. 
Adjusting shims may be located between 
said cover and the thrust bearing 33. It 120 
will be noted that a clearance 37 is pro- 
vided between the casing and its cover 
31 so that no special machining of the 
neighbouring- faces of those two parts is 
necessary, the fluid-tight joints, being 125 
made at the surfaces 15 and 16. 

In some cases it is desirable to provide 
means for controlling and positioning the 
operating handle in any position of adjust- 
ment between that giving full opening, 130 
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ami that giving full closure, of the valve. 
For this purpose, in the arrangement 
shown in Figures 1, 2 and 3, the cover 
31 of the valve casing lias a -hollow bass 

o 38 which receives the boss 39 of the 
handle 28. Part of the circumferential 
wall of said hollow boss 3S is cut away 
at 40. to accommodate the handle and per- 
mit movement thereof, the movement of 

10 the handle being limited by engagement 
with the sides 41 of the cut-away part of 
the hollow boss. The part of the ciicum- 
ferential wall of the hollow boss opposite 
the cut-away part thereof is enlarged and 

15 bored to form a chamber 42 which, houses 
□ spring 43 and a detent or plunger 44, the 
spring being secured in the chamber by 
a screw 45 so that it urges the. detent to- 
wards the axis of .the valve. . The bos*, of 
20 the handle has* part of its -periphery 
formed with vertical, spaced,, notches 46 
(see Figure. 3) after the manner .of the 
teeth on a spur gear wheel and when the 
boss of the handle i?? fitted in the said 

25 hollow boss the detent engages in one of 
said notches. As the handle is moved 
angularly to operate the valve the detent 
snaps from one notch to the next. 

Tli* cam-face part 24 of the tapered 

30 plug mav be in the form of a separate rin<? 
which is let into a deep circumferential 
recess in the top of the plug and is 
secured against rotation therein by dowel 
pins as shown in Eigure 1. This recess 

36 also houses the cam-face part of the 
tubular operating shaft. 

The cam grooves in the plug and shaft 
may conveniently taper towards each 
other in a direction towards the axis of the 

40 stem 20 so as to retain the balls or rollers 
at a constant, radial distance from said 
stem. The rollers will be correspond- 
ingly tapered. 

The plug and its socket (and in some 

45 cases the casing also) may be made of 
glass, preferably one of the heat-resist- 
in«- glasses such as that sold under the 
Registered Trade Mark " Pyrex or 
plastic. A cock having a glass ping and 

50 socket would be of particular value in 
the handling of chemicals and corrosive 
fluids. The separate socket and the pres- 
sure relieving features of the cock, accord- 
ing to the present invention, make it par- 

55 ticularly suitable for construction, at 
least so far as the plug and its socket are 
concerned, from glass or plastic. 

Having now particularly described and 
ascertained the nature of my said inven- 

fiO tion and in what manner the same is to 
be performed, I declare that what I claim 
is : — 

1 . A cock of the kind specified wherein 
the casing has an inlet port opposite the 
65 wide end oi the tapered plug so that fluid 


pressure at said inlet acts to force the 
plug onto itd seating and wherein means, 
actuated by the initial movement of the 
valve-operating member in the opening 
direction, is provided for applying a 70 
force to the narrow end of the plug tending 
to force the plu<r off its seating and where- 
in the plug is inserted wide end foremost 
into the cock casing and said casing has 
a ported plug-socket or seating, tapered 76 
to receive the plug, and which is a sub- 
stantially fluid-tight fit in a cavity in the 
casing, the ports in said socket register- 
ing with the ports in the casing. 

A cock as claimed in claim 1, wherein 80 
the phig has a stem or extension extend- 
ing from its smaller end and through an 
aperture in. the. casing and wherein the 
casing has a plug-socket which, with the 
plug in position in it, . is located as a S5 
substantially .fluid-tight fit in a cavity 
in. the casing via said aperture. 

3. A cock as claimed in either of the 
preceding claims and comprising a plug 
haying a stem extending from its smaller 90 
end and through an aperture in the cas- 
ing, a cock-operating shaft rotatably sup- 
ported on said stem, spring means be- 
tween said cock-operating shaft and the 
stem to permit limited axial movement Oft 
of the plug relatively to said operating 
shaft, and cam means between the shaft 
and the plug arranged so that initial 
angular movement of the shaft to rotate 
the plug causes limited axial movement 100 
of the plug to relieve the bond between 
said plug and its socket. 

4. A cock as claimed in any of the 
preceding claims, wherein the ping socket 

is located and held in position in the 105 
casing by the cover thereof. 

5. A cock as claimed in claim 3, wherein 
the cam means comprises one or more cam 
grooves in the neighbouring faces of the 
shaft and plug and a ball or roller in each 110 
pair of co-operating cam grooves, opera- 
tively connecting the shaft to the plug 

so that angular movement of the plug 
first, through the balls or rollers, causes 
slight axial movement of the plug and 116 
then, angular movement thereof to open 
or close the cock. 

6. A cock as claimed in any of the 
preceding claims 3 to 5, wherein the 
operating shaft has a collar which bears 120 
against a thrust bearing which prevents 
axial movement of the shaft relatively to 
the plug and takes the thrust due to the 
cam means. oe . 

7. A cock as claimed in claim 5 or claim 1*0 
6, wherein the plug or the operating shaft, 

or both, have readily remo-vable cam 
surface parts. 

S. A cock as claimed in any of the 
preceding claims, wherein the plug is 130 
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hollow and is in tlie form of a skirt and 
wliereiu .the 'fluid inlet of the cock is 
arranged so that the fluid pressure acts 
on the resilient walls of the skirt to pre.<s 
5 the plug against its socket and maintain 
a fluid-tight joint. 

9. A cock as claimed in any of the 
preceding claims, wherein the plug or its 
socket or both have a series of ports 

10 adapted to be opened step-by-step by 
angular movement of the plug. 

10. A cock as claimed in claim 9, 
wherein the ports in said series are of 
va rying size." 

15 11. A cock as claimed in any of the 
preceding claims, wherein the plug or its 
socket or both are grooved circumferen- 
tially, at their engaging surfaces, to pro- 
vide a labyrinthine fluid-tight sealing 

20 arrangement. 

12. A cock as claimed in any of the 
preceding claims, wherein the plug-socket 
has o collar or collars which make* fluid- 


tight, joint with shoulders in" the casing 
and wherein the plug-socket is rotatable 25 
for the purpose of 14 grinding in " the 
abutting faces of each collar and sho-ulder. 

13. A cock as claimed in any of the 
preceding claims and further comprLsiug 

a spring-loaded detent adapted to engage 30 
.successively one of a series of notches in. 
or in a part connected to, the operating 
member of the cock so as to control the 
movement of said member. 

14. A cock as claimed in any of the 35 
preceding claims, wherein the plug-socket 

is made of glass or plastic. 

15. A cock substantially as described 
with reference to Figures 1, 2, 3 and 4 or 

as modified according to Figure 5 of the 40 
accompanying drawings. 

Dated this 22nd day of April, 1944. 
E. R. EOTSTON & CO., 
Chartered Patent Agents 

Tower Building, 
Water Street, Liverpool, 3. 
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